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The preoperative concentrations of C1-INH and C4 were higher (P<0.0005 and P<0.005) and IgG lower (P<0.0005) in 50 patients with recurrence than in 46 5-year survivors. The prognostic significant of Cl-INH was superior to that of the extent of disease (F-values 37.1 and 26.1). The preoperative immune data classified 76% of the patients correctly as to recurrence and no recurrence. Also, the preoperative C1-INH concentration had a highly significant effect on time to recurrence of cancer (P= 0.0007), adjusting for age and disease extent.
After surgery the mean IgG concentrations were within normal range and without difference between the two groups. On the other hand, the concentrations of Cl-INH and C4 in the individual patients in both groups remained the same from before to after surgery and throughout the observation period (P = 0.34).
Apparently, the serum levels of C1-INH and C4 do not reflect the bearing of cancer. We therefore suggest that these variables represent an independent immune state that is appropriate to the host. A comparison of our variables with those of healthy individuals seems to support this idea. This immune state has a significant influence on whether a resected gastric cancer will recur, and also on how soon recurrence may be manifest.
Is the altered immune state found in many cancer patients a consequence of malignancy or rather a state that influences the growth and spread of cancer? Traditionally, the main prognosticators of most cancers are the extent of disease at the time of treatment and the surgical technique. The longterm outcome within identical groups of patients may nevertheless be widely different, indicating that recurrence of cancer is regulated by one or more additional factors (Poste & Fidler, 1980) . There is substantial evidence that the proliferation of cancer cells in vitro is affected by various immune mechanisms (Woodruff, 1982) . On the other hand, the effect of the host's immune state on the growth of cancer in vivo is not so apparent.
We have studied patients with gastric carcinoma in a cumulative series starting in 1977. Some humoral immune factors in sera were quantified preoperatively and at regular intervals during a 5-year follow-up. Recently we showed that the preoperative levels of IgG and the complement components Cl-inhibitor (CI-INH) and C4 were essential prognosticators of gastric carcinoma and that they were independent of the extent of disease (Janssen et al., 1989 The median time between surgery and clinical signs of recurrence was 12.3 (range 2-59) months and the median time between signs of recurrence and death was 2.5 (range 0-34) months.
The age difference between the patients with and without recurrence was small and insignificant (P>0.05), and there was no significant sex difference between the groups (P>0.6). There was also no difference in the surgical procedure for total gastrectomy vs less extensive procedures (P<0.2) or splenectomy vs no splenectomy (P>0.4).
Healthy individuals
One hundred and ten consecutive healthy individuals from an annual medical check-up was also used in the study. Individuals with chronic diseases or a history of cancer were ex- (Lentner, 1982) .
The predictive value of the preoperative variables was assessed by discriminant analysis, performed by the program 7M in BMDP (Jennrich & Sampson, 1990) . The groups of disease extent were ranged in the order 1-6 and entered the discriminant analysis as an independent variable. The effect of the variables on time interval from surgery to recurrence was also tested in a Cox proportional hazard regression analysis using the program 2L in BMDP (Hopkins, 1990) . Differences between groups of patients in the profile of preand postoperative values of C1-INH were tested in analysis of variance with repeated measures. The program 5V in BMDP was used because of an unbalanced design and incomplete data (Schluchter, 1990 On the other hand, there was no clear pattern in the relation between the groups of disease extent and the time interval from surgery to signs of recurrence. The median time interval was at most 18.0 months in the T3NO group and at least 10.5 months in the T3N + group.
The preoperative data of the patients dying from various causes without signs of cancer and of the patients with cancer at the resection border were compared to those of the patients with and without recurrence. The values could not be assigned to any of the two groups (Gamel et al., 1986) .
Postoperative data
The mean concentrations of Cl-INH and C4 in the groups of patients with and without recurrence were the same 3 and 6 months after surgery as before surgery, Table IV. The concentrations of Cl-INH and C4 preoperatively and 3 months postoperatively in the individual patients were compared by the sign test, which was insignificant (P> 0.2). Furthermore, whenever the first postoperative Cl-INH recording was > 0.45 gl-', the recurrence rate was 1.0.
The pre-and postoperative Cl-INH in the three groups of patients with recurrence < 8 months, 9-17 months and > 18 months were compared in an anlaysis of variance model with repeated measurements. The between group difference was highly significant (P<0.0001, between factor). Observations of clinically disease-free individuals in the respective groups were few beyond those indicated in Figure 2 . Apparently, C1-INH levels remained unchanged from before to after surgery and throughout the observation period (P = 0.34, within factor). Among the long time survivors the mean Cl-INH concentrations increased slightly and evenly during the 5-year observation time (Figure 2 ).
In addition, the postoperative serum concentrations of C4 in each of the three groups of patients with recurrence and among the long time survivors stayed much at the same levels as before surgery. There were, however, some variations at each time interval in the recurrence groups.
Interestingly, discriminant analysis comprising Cl-INH and C4 as recorded 6 months after surgery classified 71% of the patients correctly in the recurrence and no recurrence groups.
In both groups of patients the mean IgG concentrations were within the normal range after surgery and throughout the observation period, with no difference between the two groups. The postoperative concentrations of IgG were independent of the preoperative recordings (Table IV) .
Healthy individuals
The concentrations of Ig and C are presented in Table V . There was no difference between the sexes. Some variables were age dependent as indicated. The variations with age were all linear. Comparison of the healthy individuals with the cancer patients is invalidated by the age difference between the groups and the age variation of the variables. When the data in Table V are extrapolated to the age of the cancer patients (67 years), the levels of C4 and C1-INH (C4 = 0.39, C1-INH = 0.41) are in between those of the recurrence and no recurrence groups of cancer patients as seen in Table II .
Discussion
In line with a previous report (Janssen et al., 1989) we found that the preoperative Cl-INH and C4 serum concentrations were essential and independent prognosticators of gastric carcinoma. The most significant novel finding in the present study was how the preoperative levels of these variables remained unchanged from before to after surgery and throughout the follow-up period as long as there were no signs of recurrent disease.
When we found that the preoperative C1-INH and C4 levels were independent of the extent of disease, our idea was that they represented a prognostic feature appropriate to the tumour as such or the host in one way or another. As we now have shown that the levels of Cl -INH and C4 are also independent of the cancer-bearing state, we suggest that they represent an immune state appropriate to the host. It is a state that indicates whether a resected gastric carcinoma will recur, and also how soon recurrence may be manifest. The prognostic significance of this state, both as to the risk for recurrence and for the time lapse until recurrence, surpasses that of the extent of disease.
One further support for the concept that we are dealing with a state in the host stems from our previous finding among patients who presented with a second primary cancer within 10 years after surgery for gastric carcinoma (Janssen et al., 1990) . These patients had the same immune state before gastric cancer surgery as the patients with recurrence of that disease, and in both groups this state was different from that seen in the long time survivors.
A comparison of Cl-INH and C4 between the cancer patients and the healthy individuals is uncertain because of the age difference between the groups and the variation of the data with age. It seems, nevertheless, that the age adjusted C4 and C1-INH levels of the healthy individuals are in between those of the two groups of cancer patients. This finding may be due to a general heterogeneity in C1-INH and C4 levels and is in line with our idea that they are tumour independent variables.
Our finding that the preoperative IgG and C4 gave only limited or no prognostic information additional to C1-INH is explained by the correlations between these variables in preoperative sera (Janssen et al., 1983) . The prognostic significance of C4 was slightly weaker than that of C1-INH. This may be due to variations of C4 with different histological types of gastric carcinoma (Janssen et al., 1987b) .
Contrary to C4 and C1-INH, the mean concentrations of IgG were within normal range after surgery and without difference between the groups of patients. This observation indicates that the low levels of IgG preoperatively is a consequence of the tumour-bearing state (Janssen et al., 1987a; T0nder & Thunold, 1973; T0nder et al., 1976; . Interestingly, in patients with colorectal carcinoma, IgG varied in the same way as here from the pre-to the postoperative state (Shafir et al., 1980; Bjerkeset et al., 1988) .
The time interval from clinical signs of recurrence to death was short in most patients, the median time was 2.5 months. During this period the patients presented a different immune pattern compared to the clinically disease-free period, as previously described (Janssen et al., 1987c) . Data obtained at or after detection of recurrent disease were therefore not included in the present study.
We think that we are about to identify a state in the host that regulates the growth and spread of gastric cancer. It has been shown that the surface of cancer cells is rich in Cl-INH (Osther & Linnemann, 1973; Osther, 1974; Osther et al., 1974) . Cl-INH may combine with activated Cl and destroy the protease activity and is believed to cause decay dissociation of the Cl molecule. It is now 19 years since these findings were first presented. We are not aware of later significant publications on the biological consequences of Cl-INH on the cancer cell surface. We therefore suppose that the effector mechanisms of the immune state that we describe may be sought along other paths. The recorded variations in Cl-INH and C4 levels most probably represent 'the top of the iceberg' as expressions of some essential humoral or cellular immune mechanisms.
